Summary
The objective of this study was to examine the variation in chemical composition of soybean hulls. Our goal was to develop regression equations characterizing the nutritive value of soybean hulls for use in swine diets. Samples (n = 39) were collected from different processing plants across the United States and analyzed for CP, GE, crude fiber (CF), ADF, NDF, fat, ash, Ca, P, and essential amino acids. One sample was excluded from these results because it contained approximately 10 times the amount of Ca (5.2% vs. a mean of 0.57%) as other samples. The results of chemical analysis of the samples were used to determine maximum, minimum, and mean values on a DM basis. Estimated DE values were calculated according to an equation described by Noblet and Perez (1993) . Regression equations among the nutrients also were established. A high correlation was observed between CF and CP (R² = 0.92), ADF (R² = 0.96), NDF (R² = 0.97), and estimated DE (R² = 0.94), indicating that the analyzed fiber content of soybean hulls could be used to predict the other components. A high correlation also was observed between CP and estimated DE (R² = 0.90). Lower correlations were observed between ash concentration and Ca and P. High correlations were observed between CP and lysine (R 2 = 0.89), methionine (R 2 = 0.88), threonine (R² = 0.93), and tryptophan (R² = 0.93). In summary, the chemical composition
Introduction
The United States is among the world's top soybean-producing countries. One of the by-products of soybean processing is soybean hulls, which are separated during the oil extraction process. Soybean hulls represent 7 to 8% of the weight of the soybean. Thus, large amounts of soybean hulls are available for swine feeding. Many of the ingredient composition tables used by swine nutritionists do not list the composition for soybean hulls. Tables in some foreign publications (e.g., Brazilian tables for poultry and swine) list values for soybean hulls; however, these values may be based on a limited number of samples and influenced by soybean source and processing techniques. Research to determine the nutrional values of soybean hulls from U.S. soybean crushing facilities has not been completed. Therefore, this study was conducted to examine the variation in chemical composition of soybean hulls. Our goal was to develop regression equations characterizing the nutritive value of soybean hulls for use in swine diets.
Procedures
Samples were collected from feed mills and soy processors throughout the United States. A total of 39 samples were collected from processing plants in Alabama (1 sample The mean, minimum, maximum, and standard deviation for each analytical variable were determined. Regression equations were developed to determine the relationship between major analytical components.
Results and Discussion
The wide range in soy hull nutrient levels is shown in Table 1 . Crude protein ranged from 9.0 to 26.7% with a majority of the sam-ples between 9 and 12%. Crude fiber content ranged from 21.8 to 36.1% on an as-fed basis with the majority of the samples being between 34 and 36% (Figure 1 ).
Because the wide range in nutrient values was not evenly distributed, the mean values should not be used for diet formulation. Thus, regression equations were developed to predict the nutrient levels from 1 or 2 variables that could be measured relatively inexpensively (Table 2 ). These equations are an important tool in formulating diets for pigs, reducing the time and cost of laboratory analysis. A high correlation was observed between CF and CP with CF predicting 92% of the variation in CP content (Figure 1 ). Crude fiber also was highly correlated to other variables with CF predicting almost 96% of the variation in ADF content, 97% of the variation in NDF content, 90% of the variation in estimated DE, and 89% of the variation in estimated ME (Figures 2 to 5, respectively) . A high correlation also was observed between CP and estimated DE (Y = 74.79x + 521.9; R² = 0.90). Lower correlations were observed between ash concentration and Ca and P. Also, lower correlations were observed between GE and all the other nutrients.
Because of the high variability in CP levels, it was not surprising that individual amino acids were highly variable between soy hull sources (Table 1) . When expressed relative to the CP content in the soy hulls, most of the variability can be explained. Crude protein explained most of the variability in lysine (89%), methionine (88%), threonine (93%), and tryptophan (93%) (Figures 6 to 9 , respectively) as well many other amino acids.
The chemical composition of the soybean hulls can be influenced by many factors including processing procedure and growing conditions for the soybeans. These data indicate that the chemical composition of soybean hulls can be highly variable; however, CF content can help explain much of the variation in CP, ADF, NDF, and energy content. Crude protein content can explain much of the variation in amino acid content. Thus, the most of the nutrient values for soybean hulls that are required for diet formulation can be estimated from laboratory analysis of the CF and CP level. 
